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We’ve been detecting dust storms from satellites for almost 55 years- 
and have come a long way!

Left: African dust 
cloud moving over 
the Atlantic, June 7, 
1967, from ESSA-5 
satellite (Prospero 
et al., 1970)

Right: LANDSAT-1 
view of Southern 
California on 
January 1, 1973, 
showing dust 
plumes over the 
Mojave Desert.

J. Prospero et al., 1970, Earth & Planetary Sci. Letters 9:287-293                                                L.W. Bowden et al., 1974, Science 184:1077-1078.  
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The NOAA-GOES series, from its first satellite 45 years ago to the 
current GOES-17, provides a great tool for monitoring dust storms.

GOES-East views of the dust storm affecting New Mexico, Texas and Chihuahua 3/16/21 
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GOES now provides images minutes apart, great for watching 
evo-lution and progress of dust events, with spatial resolution to 
500m.

GOES-East views of the dust storm affecting New Mexico, Texas and Chihuahua 3/16/21 



NASA’S MODIS sensor on board Terra and Aqua satellites has been 
a revolution in detecting dust source locations, with spatial resolution 
to 250m, but at most two images are available per day.

MODIS-Terra view of dust storm affecting New Mexico, Texas and Chihuahua 3/16/21 
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There is a trade-off between
• Temporal frequency
• Spatial fidelity  and
• Data availability
when it comes to satellite 
imaging of dust storms.
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Now there’s something new 
in the toolbox- Cubesats, 
especially PlanetScope from 
Planet Labs.
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▪ Fleets or “flocks” of small, privately-launched miniature satellites 
(CubeSats) named “Doves” purposed for Earth imaging.

▪ More than 200 are currently in orbit.
▪ Various numbers cover the Earth at different times and frequencies.
▪ Spatial resolution is as good as 3 meters!
▪ Data is available in some quantity freely to university students and 

researchers, and NASA-supported researchers;                                           
and through license to others (governmental agencies, nonprofits, 
and businesses)
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Example:      
Dust storm of 
January 30, 2021 
in the High Plains 
of the Texas 
Panhandle and 
extreme eastern 
New Mexico.

  MODIS Terra
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Notice the one 
strong dust plume 
that’s lighter in 
color,                                    
very close to the 
TX/NM state line 
SE of Portales, 
New Mexico.

  MODIS Terra
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PlanetScope shows 
the source in much 
more detail:                  
a dry salt lake 
(playa) named 
Arch Lake.
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PlanetScope shows 
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Example:      
Dust storm of 
March 16, 2021 
in the 
Chihuahuan 
Desert along     
the US-Mexico 
border. 

  MODIS Terra
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  PlanetScope
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Example:      
March 22, 2021
Willcox Playa, 
Arizona:
Close-up along 
railroad trestle

  



National Weather Service 10th Dust Storm Workshop – March 24th, 2021

Example:      
Dust storm of 
November 30, 
2018 in the 
Chihuahuan 
Desert south of 
Ciudad Juarez

  PlanetScope
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Example:      
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Downside of PlanetScope for dust 
monitoring in our region:

•2 to 3 “flock” overpasses per day
•Overpasses between approximately 1500- 1900 hours
•Earlier in the day than most dust storms occur in the 
Southwest.
•Does not have additional sensors/channels and 
enhancements available with GOES, MODIS, VIIRS
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For questions or a copy 
of the scientific paper, 
email us at:
tegill@utep.edu 
r.g.bryant@sheffield.ac.uk
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